Bursts of high energy EAS intensity (the "series" of EAS), following each other in short intervals of time were observed by means of Tien-Shan high mountain installation. For the lower boundary of EAS, uniting in one series, the size N e = 10 6 (primary energies of the order of 4•10 15 eV) was taken. The condition of amalgamation into one series was the presence of at least two EAS of N e >10
INTRODUCTION
In this article some results, obtained in the frames of our program of high and super high cosmic ray sources investigation are quoted. If the primary particles are gamma quanta, then the EAS axes orientation retains the direction to the source. If the primary particles are not gamma quanta, identification of the source by means of the registered EAS axes orientation distribution (even of very high energies) seems to be an uncertain task. The scattering of the primary particles on their way from the source to the Earth is too high, mainly due to deviation in the galactic magnetic fields. So we decided to base our analysis on the correlation of the events in time. That means that the "series" of high energy events, following each other in short intervals of time (<~ 30 min.), were searched for and selected. For the lower boundary of EAS in series the size N e = 10 6 (primary energies of the order of 4•10 15 eV) was taken. The condition of amalgamation into one series was the presence of at least two EAS of N e >10
7 . There were 5 such series found in the handled material (about 250 days pure time of run of the installation).
The data were obtained by means of the Tien-Shan high mountain installation in the period before 1980, and were retreated a new in the frames of the new tasks and approach. More than 300 000 events were handled in total.
The installation contained the scintillation detectors aimed at EAS extraction and evaluation of their size -in the center of the installation, and numerous scintillation transducers located symmetrically at the distances 15 m and 20 m from the center, as well the transducers at distance 73 m from the center, and the "carpet" of 64 scintillation transducers aimed at study of the central part of the EAS in details. The hadron component was studied by means of the large ionization calorimeter, containing from 16 to 20 layers (in this experiment the number of layers was 16 ) of ionization chambers. The area of each layer is 36 m 2 . There were muon and other transducers as well. The detailed description of the installation can be found in [1] for example, while the data bank is described in [2] . The triggering conditions and the general principles of data treatment are described in [3] and in the works quoted there.
EXPERIMENTAL RESULTS.
The data concerning the series found are given below, including the basic graphical material. For each of the series two graphs are given. On one of the graphs the position of the series on the dependence N e (t) (built for the run under consideration) is represented. On the second graph is shown the distribution of the galactic coordinates of EAS axes directions for the EAS composing the given series. The graphs are followed by Tables, where the events included in the series are highlighted in bold. For each EAS of each series all the basic parameters are given: observation date and time (in hours and decimal parts of hours, according the 24 hour system, the minimal registered interval of time is one minute, LT=GMT+6 hours), the EAS size N e and corresponding primary energy E 0 (eV), age parameter S, galactic coordinates L and B of each EAS, energy release in the calorimeter (the specific -per one chamberrelease EK of hadron component energy, arbitrary units), the coordinates X and Y of EAS axes relatively to the center of the installation and the distance R of the energy release center of weight from EAS axis, fit level FF to NKG function (square of relative deviation from NKG distribution over all transducers of the installation). The age parameter S is defined by means of all transducers of the installation as a whole, i.e. S is regarded as a formal parameter, and in the fitting process could obtain the values in the limits 0.01 -1.99. For each series the galactic coordinates <L> and <B> of the centre of weight was estimated -using the EAS primary energy E 0 for the weight. The numbers assigned to the series correspond to the numbers of the figures where they are represented. The density of EAS distribution on graphs is defined by triggering conditions and registration threshold, which could differ in different runs and sometimes could be changed in the frames of one run, dependent on the task set. However the influence of these input conditions is limited by the region N e <~ 5•10 5 , which is by about 1 -4 orders lower than the values characteristic for the series observed. The gaps in observation, seen on some of the graphs, correspond to pauses assigned for service works.
The series are represented in order of the calendar dates and time of registration. As of to day, no other series, satisfying the requirements stated to the quality and reliability of the events as well as to all above given conditions applied to the duration and the energy of events, were found in the material at our disposal. Nevertheless the additional treatment of these events and the search for the series will be continued.
Very urgent is to be aware that the registered phenomenon is not an imitation, namely that the EAS in series are true extensive air showers. One can bring three arguments in favor of the registered EAS veritablity.
1. There are in total 110 EAS in the time frames of all registered series (including the EAS of comparatively small energies). 100 of them are accompanied by the nonzero energy release in the ionization calorimeter. In addition, in 77 events there are distinct penetrating tracks in the calorimeter, in many cases multiple ones (pairs, threes) are registered, with the accompanying cascades. As an example, the events in the calorimeter for one of the series -№ 1 were shown above. There are several large nuclear cascades as well, two of them are shown in Fig. 6 . Only 10 out of 110 events have no accompanying hadrons in the calorimeter (EK <~ 2.0•10 -5 . The axes of 6 of these events are at large distances from the calorimeter (>~ 10 m). It is not excluded however, that at least some part of hadron less events is initiated by primary gamma-quanta (criteria of the possible gamma-EAS selection are discussed in [3] ). 2. Comparison of fit level FF to NKG distribution for the observed events, with that for the events outside the series. Before the observation of the series, by the work on fitting of EAS to NKG function, it was found that the distribution of FF is located in the borders 0.02 <= FF <= 0.12 and has a two-hump form -with maximums at the fit levels FF=0.03 and FF=0.07, with a distinct trough between them and with the maximal value of FF = 0.12. This distribution for N e > 10 6 is shown in Fig. 7 .
Рис. 7. Distribution of squared deviation FF of NKG function from experimental spatial distribution in the individual EAS outside the series for N e > 10 6 .
The events of the series in whole diapason N e >~ 10 6 -10 9 form a completely analogous distribution of FF with domination in the region of the second maximum, i.e. around of FF=0.07, like the events of the analogous energies outside the series, not crossing the limits, characteristic for the "ordinary" EAS -see the Tables of data for series. What defines the two-hump character of this distribution is not clear yet. It seems to be natural to explain the presence of the second hump by the contribution of more energetic EAS, which may have several secondary axes. These EAS naturally do not fit so well. The main thing here is that the fit level of the EAS of series does not exceed that of the "ordinary" EAS.
3. In ~70% of cases, the quality of the events in the calorimeter makes it possible to estimate the spatial angle of the EAS registration, independently from the chronotron part of the installation. For about 50 events, it is possible to estimate the spatial angle by means of both methods simultaneously -through the chronotron and through the hadron component data in the calorimeter. We stress, that these two approaches are completely independent, both in the sense of device and of the measurement method. In Fig.8 the distribution of the differences of the zenith angles obtained via these 2 methods in parallel is shown. For more reliability, the distribution is built for the angular diapason 20 0 -60 0 , excepting the interval 0 0 -20 0 . In the majority of cases, the closeness of the results obtained by means of these two methods is obvious. A similar situation is observed for the azimuth angles as well (Fig.9) . It is obvious, that the precision of the azimuth angle estimation must be less compared with that for the zenith angle. For example, for the very small zenith angles (less then the precision of their estimation) the possible error in azimuth can reach 180 o . Fig. 9 . The distribution of the differences of the azimuth angles measured via the chronotron and via the hadron component data in the calorimeter in parallel. (The events are the same, as in Fig.8 ).
Note, that in the basic treatment of the data: the angles measured both by means of the calorimeter and of the chronotron, are taken into account, and then the event is fitted to the NKG function according to the indications of all transducers of the installation.
So there are all reasons to be certain, that the observed events are of good quality by all parameters; the behavior of their hadron and electron components corresponds each to other and to commonly accepted characteristics: and so these events evidently are true Extensive Air Showers.
It is not excluded, that part of the EAS of relatively small energies, located in the same time interval, is genetically connected with "their" series but is lost against the background of the rest of events coming with high intensity. In favor of this speaks the comparison of the galactic coordinates of events registered inside the borders of the time interval of the series -see Tables. In some cases these EAS may be traced visually, for example in the series № 1 (run № 2342) and № 3 (run № 2751), though it is rather subjective. It will be the object of further consideration.
Note, that the series of Gamma -EAS in the region of relatively low energies N e ~ 10 15 eV were observed earlier.
As an example one can quote the large event, consisting of 32 gamma-EAS, observed in the University of Manitoba [4] . The event was registered at 20.01 1981. Unfortunately there are no experimental data from our installation for this data at our disposal.
The characteristic peculiarity of all observed series is the asymmetry of the galactic coordinate distribution. To estimate the direction of this asymmetry, for each series the galactic coordinates <L> and <B> of the centre of weight were estimated -using the EAS primary energy E 0 for the weight of the event. Next, the peculiar axis of symmetry is searched for, which crosses this centre of weight and with respect to which the mean square deviation over the whole series takes the minimal value, i.e. the direction of this axis reflects the direction of maximal scattering of the events in the series under consideration. It is easy to see that two series -№ 4 (run № 2855) and № 5 (run № 2856 ) -are coming from directions close to the galactic equator plane -galactic latitudes <B> of the centers of weight -6.05 o and -13.42 o correspondingly. For these two series the direction of maximal scattering is close to normal to the galactic equator plane -94.5 o and 110.5 o correspondingly. Regarding the magnetic fields as the main cause of the scattering, one can see that this observation is in accordance with the predominant direction of the magnetic field near the galactic equator plane along this plane (i.e. normal to the direction of the maximal scattering). In two series -№ 2 (run № 2746) and № 3 (run № 2751) centers of weight are located far enough from the galactic equatorial plane (galactic latitudes 58.57 o and 60.47 o correspondingly), and the direction of maximal scattering is close to parallel with the galactic equator plane (10.5 o and 170.5 o degrees correspondingly). This is in favor of the predominant direction of the magnetic field being close to normal to the galactic equator plane for large galactic latitudes. For series № 1 (run № 2342 ) the center of weight is again close to the galactic equator plane (<B> =-2.14 o ), however the direction of maximal scattering has here the intermediate value 34.5 0 , which possibly means, that the average magnetic field along the direction of the mean trajectory of this series has the essential slope to the galactic equator plane.
CONCLUSIONS
1. The bursts of EAS -the series of the high and super high energy EAS following each other with the mean time interval between them 1 -5 minutes were observed and investigated. The duration of the each separate series is <~ 30 minutes. It is essential, that the frequency of the appearing of such series is much higher, than the probability of the occasional fluctuations in the succession of independent EAS. This probably is in favor of the commonality of their origin. 2. All the basic characteristics of EAS forming these series are obtained. 3. Apparently, the majority of events in these series are initiated by the charged particles, and not by the gamma quanta. This is indicated by asymmetry of the galactic coordinate distribution of the axes directions of EAS, composing these series. 4. The approach described may serve as an additional method for the search of cosmic radiation sources, and for the independent evaluation of magnetic fields distribution in the Galaxy. In particular, in presence of identified source of the series, with known distance to it, the evaluation of the intensity of the magnetic field along this direction becomes possible. 5. We do not discuss the possible nature of the phenomenon described. Just one remark. If one supposes that EAS of the series were emitted isotropic from the source, the source must be taken as being located close to the Earth (at the distance of the order of several thousands of light years). Otherwise unlikely huge energies must have been emitted. It is possible to suppose the jet-like character of the emission. 6. The possibility seems to be interesting, that at least the part of the described series could have been observed on other installations at the quoted dates and time. In this case it would be useful to carry on further investigations with joint efforts. In particular it could be possible to use the analogous data from other installations to search for synchronous events in our material.
